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1 . This international preliminary examination report has been prepared by this International Preliminary Examining Authority 
and is transmitted to the applicant according to Article 36. 

2. This REPORT consists of a total of 6 sheets, including this cover sheet. 

S This report is also accompanied by ANNEXES, i.e. sheets of the description, claims and/or drawings which have 
been amended and are the basis for this report and/or sheets containing rectifications made before this Authority 
(see Rule 70.16 and Section 607 of the Administrative Instructions under the PCT). 

These annexes consist of a total of 3 sheets. 



3. This report contains indications relating to the following items: 
I S Basis of the report 



Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations suporting such statement 



II 
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III 
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IV 
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(El 
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VIII 





Certain defects in the international application 
Certain observations on the international application 



Date of submission of the demand 



08/09/2000 
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preliminary examining authority: 
European Patent Office 
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INTERNATIONAL PRELIMINARY 

EXAMINATION REPORT International application No. PCT/I BOO/00 145 



I. Basis of the r port 

1 . With regard to the elements of the international application (Replacement sheets which have been furnished to 
the receiving Office in response to an invitation under Article 14 are referred to in this report as "originally filed" 
and are not annexed to this report since they do not contain amendments (Rules 70. 16 and 70. 1 7))\ 
Description, pages: 

1-27 as originally filed 



Claims, No.: 

2-4,6-17 as originally filed 

1 ,5 as received on 27/04/2001 with letter of 28/04/2001 



Drawings, sheets: 

1 -3 as originally filed 



2. With regard to the language, all the elements marked above were available or furnished to this Authority in the 
language in which the international application was filed, unless otherwise indicated under this item. 

These elements were available or furnished to this Authority in the following language: , which is: 

□ the language of a translation furnished for the purposes of the international search (under Rule 23.1 (b)). 

□ the language of publication of the international application (under Rule 48.3(b)). 

□ the language of a translation furnished for the purposes of international preliminary examination (under Rule 
55.2 and/or 55.3). 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the 
international preliminary examination was carried out on the basis of the sequence listing: 

□ contained in the international application in written form. 

□ filed together with the international application in computer readable form. 

□ furnished subsequently to this Authority in written form. 

□ furnished subsequently to this Authority in computer readable form. 

□ The statement that the subsequently furnished written sequence listing does not go beyond the disclosure in 
the international application as filed has been furnished. 

□ The statement that the information recorded in computer readable form is identical to the written sequence 
listing has been furnished. 

4. The amendments have resulted in the cancellation of: 
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□ the description, pages: 

□ the claims, Nos.: 

□ the drawings, sheets: 

5. □ This report has been established as if (some of) the amendments had not been made, since they have been 
considered to go beyond the disclosure as filed (Rule 70.2(c)): 

(Any replacement sheet containing such amendments must be referred to under item 1 and annexed to this 
report.) 



6. Additional observations, if necessary: 



V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 

1. Statement 

Novelty (N) Yes: Claims 1-17 

No: Claims 

Inventive step (IS) Yes: Claims 1-17 

No: Claims 

Industrial applicability (IA) Yes: Claims 1-17 

No: Claims 



2. Citations and explanations 
see separate sheet 



VII. Certain defects in the international application 

The following defects in the form or contents of the international application have been noted: 
see separate sheet 



VIII. Certain observations on the international application 

The following observations on the clarity of the claims, description, and drawings or on the question whether the 
claims are fully supported by the description, are made: 
see separate sheet 
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R It mV 

Reasoned statement under Article 35(2) with regard to novelty, inventive step or 
industrial applicability; citations and explanations supporting such statement 

1 ) . Reference is made to the following documents: 

D1=Hydrocarbon Processing, vol. 72 (1993), no. 1, pages 77-85 
D2=Nitrogen, march/April 1995, no. 214, pages 38-56 
D3=US-A-3945942 

D4=Ammonia Plant Safety & Related Facilities, vol. 34, 1994, pages 205-215 

Novelty 

2) . The subject-matter of the present claims is novel because none of the available 

prior art documents disclose the particular burner arrangement according to the 
characterizing parts of claims 1 and 5. 

Claim 1 

The process for secondary reforming according to claim 1 is novel because D1 , 
D2 or D4 do not disclose that the gas flow comprising oxygen is fed into the 
combustion chamber in the form of a plurality of jets which are generated by 
corresponding parallel streamtubes having equal gas velocity and that the oxygen 
comprising gas jets are not laid the one upon the other with respect to the 
direction of the gas flow comprising hydrocarbons, see D1 : figures 5, 6 and the 
corresponding description on pages 80, 82 and D2: figure 3 and the 
corresponding description; page 48: "Burners" and D3: figures 1-3; table I and D4: 
pages 210-211, "Industrial Experience". 

In the last part of claim 1 it is mentioned that the local ratio of the gasses is 
constant. When good mixing of the gas flows is ensured the local ratio of the 
gasses will be constant. D1 , D2 and D4 all disclose that good mixing is important. 

Claim 5 

The burner suitable for secondary reforming according to claim 5 of the 
application is novel, because none of the relevant prior art documents D1, D2, D3 
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or D4 disclose the characterizing part of claim 1 , see D1 : figure 6 and the 
corresponding description on page 82 and D2: figure 3 and the corresponding 
description; page 48: "Burners" and D3: figures 1-3; table I and D4: pages 210- 
21 1 , "Industrial Experience". 

Since the apparatus according to claim 17 comprises the burner according to 
claim 5, said the subject-matter of said claim is also novel. 

Therefore claims 1 , 5 and 17 and their dependent claims 2-4, 6-16 fulfil the 
requirements of Article 33(2) PCT (novelty). 

3) . The object of the present application is providing a process for secondary 

reforming with a high yield which is easy to carry out and does not require high 
operating and maintenance costs. 

It is credible that the particular burner used in the present invention allows an 
improved burner efficiency. 

Therefore claims 1 , 5 and 17 and their dependent claims 2-4, 6-16 fulfil the 
requirements of Article 33(3) PCT (inventive step). 

Re Item VII 

Certain defects in the international application 

4) . Contrary to the requirements of Rule 5.1 (a)(ii) PCT, the relevant background art 

disclosed in the documents D1 , D2 and D4 are is not mentioned in the description, 
nor are these documents identified therein. 

Re Item VIII 

Certain observations on the international application 

5) . The terms "along a predetermined direction" and "the jets being not laid the one 

upon the other with respect to said direction of the flow comprising hydrocarbons" 
used in claim 1 is vague and unclear and leaves the reader in doubt as to the 
meaning of the technical features to which it refers, thereby rendering the 
definition of the subject-matter of said claim unclear (Article 6 PCT). 
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6). The term "arranged so as not to lay the one upon the other with respect to a 

direction orthogonal to said lower end of said at least one collector" used in claim 
5 is vague and unclear and leaves the reader in doubt as to the meaning of the 
technical features to which it refers, thereby rendering the definition of the subject- 
matter of said claim unclear (Article 6 PCT). 
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CLAIMS 

1. Process for secondary reforming comprising the steps of: 

feeding a gas flow comprising oxygen in a combustion 
chamber through a feeding duct of a burner; 

feeding a gas flow comprising hydrocarbons in said 
combustion chamber through a substantially annular passage 
defined externally to said feeding duct along a 
predetermined direction; 

- mixing and reacting said gas flow comprising oxygen with 
said gas flow comprising hydrocarbons inside said combustion 
chamber, obtaining a gas flow comprising hydrogen and carbon 
monoxide ; 

feeding said gas flow comprising hydrogen and carbon 
monoxide to a catalytic bed which lays below said combustion 
chamber for carrying out a steam reforming reaction; 

characterized in that it comprises the steps of: 

- feeding said gas flow comprising oxygen in said combustion 
chamber in the form of a plurality of jets generated by 
corresponding parallel streamtubes having equal velocity, 
the jets being not laid the one upon the other with respect 
to said direction of the flow comprising hydrocarbons; 

splitting said plurality of jets within the gas flow 
comprising hydrocarbons in said combustion chamber; 

- mixing in said combustion chamber the gas flow comprising 
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oxygen with amounts of gas flow comprising hydrocarbons 
local constant ratio. 
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5. Burner for secondary reforming of the type comprising: 

- a substantially cylindrical duct (12) of predetermined 
length for feeding a' gas flow comprising oxygen to a 
combustion chamber (4) beneath the burner; 

5 characterized in that it further comprises: 

- at least one collector (15) for said gas flow comprising 
oxygen protruding from an end* (12a) of said duct (12) of the 
burner and in fluid communication therewith, comprising a 
plurality of nozzles (16) distributed along a perimeter of 

10 said at least one collector (15) near a lower end (15a) 
thereof and arranged so as not to lay the one upon the other 
with respect to a direction orthogonal to said lower end 
(15a) of said at least one collector (15) . 
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Applicant's or agent's file reference 

CCM005BWO 


POR FURTHER see Notification of Transmittal of International Search Report 

(Form PCT/ISA/220) as well as, where applicable, item 5 below. 

ACTION 


International application No. 

PCT/ IB 00/00145 


International filing date (day/month/year) 

10/02/2000 


(Earliest) Priority Date (day/month/year) 

10/02/1999 


Applicant 

CASALE CHEMICALS S.A. et al . 



This International Search Report has been prepared by this International Searching Authority and is transmitted to the applicant 
according to Article 18. A copy is being transmitted to the International Bureau. 

This International Search Report consists of a total of 3 sheets. 

|"3T| It is also accompanied by a copy of each prior art document cited in this report. 



1 . Basis of the report 

a. 



With regard to the language, the international search was carried out on the basis of the international application in the 
language in which it was filed, unless otherwise indicated under this item. 



□ 



the international search was carried out on the basis of a translation of the international application furnished to this 
Authority (Rule 23.1(b)). 

With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the international search 

was carried out on the basis of the sequence listing : 

[ | contained in the international application in written form. 

filed together with the international application in computer readable form, 
furnished subsequently to this Authority in written form, 
furnished subsequently to this Authority in computer readble form. 



□ 
□ 
□ 
□ 



□ 

□ 
□ 



the statement that the subsequently furnished written sequence listing does not go beyond the disclosure in the 
international application as filed has been furnished. 

the statement that the information recorded in computer readable form is identical to the written sequence listing has been 
furnished 

Certain claims were found unsearchable (See Box I). 
Unity of Invention Is lacking (see Box ft). 



With regard to the title, 

[X] the text is approved as submitted by the applicant. 

| | the text has been established by this Authority to read as follows: 



5. With regard to the abstract, 

[X| the text is approved as submitted by the applicant. 

□ the text has been established, according to Rule 38.2(b), by this Authority as it appears in Box III. The applicant may, 
within one month from the date of mailing of this international search report, submit comments to this Authority. 

6. The figure of the drawings to be published with the abstract is Figure No. 3 

|~X~| as suggested by the applicant. Q None of the figures. 

| | because the applicant failed to suggest a figure. 

| | because this figure better characterizes the invention. 
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"P" document published prior to the international filing date but 
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"T" later document published after the international filing date 
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